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JjM AjIaJI ^3 C1ajI£ (/* n*s ^ 4 *j,vi\l ^j^x^xx \1 ^Sj L-bLilVI ^l^liiujl S^)£i J ^ju 

^^jjudll &.A& Jl\Vl\ L^lli ^ ^jikllj ^jjJ^all £LlLu £ ^'nUI ^aJ <^1]^ ^jjiall ^3 ^^^)juj 


^ # ^xla^l <La^)Ul Sjill cJ£j cJ^ 3 ti)-3 ? A m ^ Sj3 ^Jl ^ll^vj Ajli (Jf^- *Ajuj Aic- 

Ft ^jiUl A^Jl SjS Ft ^J^st ^1 SjS 





Ft = ^ jLoij j j!LIj SjL* (^V Axjdlt A^jUJi J (j-G ciujl j CjI^jL ^Lalkll x\S* 

dsi^)ili ^j-iJ téilkjLolill ^lc* j S^Lall Ajj^ali. ^A j 

Internal imperfection 4_ikh ^ c> aJU SjUII J Jc, ^ixj ^Ull li* <jil jlsl jl£* 
^ Ludjj c_j ^jc* Lg_j jjj S^La ^li ? S^La ^1 j ^jc* j 5 erfect S^Lall <jl ^1 

^ ^5^)11 aj^ULg ? t = 5.2 t/c re jj, w jjuall Aj $ jULa (jls 

Ft = ^ = 21 00 = ^88.8 t/cm ^jLk!^! I^jjjc. jjj j! ja 11 <jå .i^ll 4_« jlL» Jj^sj 


A_ilk|jill LjJjJxll A ~\u \ ^judll l^lLajliLa ^Jnx a C* i.vtø S^Loll <ji Aj^jULg (j!ili. £yx 

Jjuoll Å^jx jULg ^Ic* S^juij J U^V' ^ C_JjJ*Jl ^g ^j^aiillll ^Ic» lIaxJjuj célli] ? LgJ 

^UjI ^aJ téllil A-illc» JLoj S j3 ^Jaxll] 1^. A-llkljlll l^JjJC* j S jjx ^ jUa3lj S^La jj£illll (jlJ* 

A_illilll ^jJa U£ ibers c-iLilVI 
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Ft 

<LajiUt lu! I Sj2 



u> O- 3 

<aiu SjUII 
** 

o* 

IjlA j Ajikta 


ÅJLc. Juio 4 _xj jULa ejJXjL^a Ja3 s-La ^Uij) Al jla i 

d= from 8 to 1 2 |j (micron) 


Bulk strength 



► .p e 5< <#' o' o^ 3 j® ^ ^ 


b> Ui^u^^Qda^Icib&lpUji JiSi* 

Glass , carbon & aramid fibers ** c 

► . ll^V ^Jc- vbjdaJI ^kui j 


Steel reinforced concrete . 

) ** 

Glass fiber reinforced concrete . 
Carbon fiber reinforced concrete . 


^ ^hVu mi dna. ? AuluuJ) AJLuijiJl J1 a AaImuII SjS3 Aajju* 

Jjjjla ,jSi IdA JjAi ^Uadll JjLuu dull Aujldul ^jIuuS djdaJl 

dull Au jULa! uiUlSfl ^Id^luil JjuIL j ? Jaxball AujlLa J^ju ( _ 5 lS| j AJLuijiJl 
£UaA]| Je gS| jil Li^all j LiblVl odA 4 jU* ^ J^uu ^ua£ ^Ubu £Sl 

. CjIj^jj]) ^Id^lul ^jh jjS&II «ill d] j 





Fiber reinforced polymer 

t fli ifyb 4 ja 4 joll 

♦ V «♦ V* 


Polymer - SjUI) 


Fibers - 


4-^Jjoi^ll ^-9 ^-iLaull L5^ 5 ^ 4jl 9| A^l *La jtLa -1 


3^* jULa - [ 

LJUil LgJ L_J ^1 )Vq\l J£ju) (Jj£jaL3 -2 

S^Ljail j 4 j lull (^a \ ^*_II (3^ -3 

jA\ j L_flUivi (j-ij ciiLai xuii (jc- L_flUivi (j-jj Ajuoii c^bt^i ^jjj j cJ^ -4 


